Is RNA manipulation a viable therapy for spinal muscular atrophy?
Childhood spinal muscular atrophy (SMA) is an autosomal recessive disorder characterised by loss of the alpha motor neurones of the spinal cord. SMA is cause by mutations in the survival motor neuron (SMN) gene. There are two copies of the SMN gene: SMN1 and SMN2. The two genes differ by only 11 nucleotides at the genomic level. One of these is a C to T single nucleotide polymorphism (SNP) at position 6 in exon 7. This change alters an exon splicing enhancer in exon 7, meaning that while SMN1 expresses exclusively full-length protein containing exon 7, SMN2 is predominantly alternatively spliced and expresses a truncated transcript lacking exon 7 (SMN7). As all SMA patients are effectively null for SMN1 but retain at least one copy of SMN2, patients express considerably lower levels of functional SMN protein compared with uneffected individuals. Therefore, SMA is triggered by a fall in the levels of expressed full-length protein, and the levels expressed by the retained SMN2 gene control the severity. As a result, RNA manipulation to suppress the alternative splicing event and thus increase SMN exon 7 inclusion has emerged as an attractive therapeutic approach. In this review we have discussed the current state of bifunctional RNAs as a viable therapy, concentrating on recent advances and overall implications of this research on SMA.